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* m w & m n ~ mm m ft m w m mm & m m m & 

ffi^&,^{$mnmmWLffi$-Mmm&frffi(ordtr analysis) 

mmm • ^ ^ : « *s is h > tK-£**4&j£3SK • ^ « 
m^-mmnmm^mmm • ^^if ^(Kaiman filter)^ 
m m m * *p * * * a < rls > # w « ■ • mmnmmm ■ a « 

The present invention relates to an order analysis and diagnosis for a rotor 
system, characterized in that the system uses Kalman filter or RLS (Recursive 
Least Square) algorithm for order analysis, and fuzzy theory to determine the 
failure status. The system, comprises: Graphical User Interface (GUI), 
developed by LabVIEW and C++Builder, serving as a man machine interface, 
and integrating the measurement analysis and fuzzy diagnosis; acceleroemeter, 
using to measure the vibration signals; photo switch, using to record the 
difference of rotation speed; digital signal processing (DSP) card, using to 
process the data from the acceleroemeter and photo switch, and calculating the 
estimate rotational speed; person computer, using to integrate the system. 



i it *4 & us m m 

3 m m m ft m m n m m m &&ffi&w 

4 r m m ' r l s m n & & m 

5 ti t$s *j m mm 

6 m s ^ m m w 



3& > &Wi$LW : 

*®wm m m ~ mm m m m m m m m # & m m iisi 
h# Br? ^ ffi • n % m n m m z m m m # ^ #t (order 

ana]ysis)H^Rtt = K ^ lifc S IE JB H# 41 If #.#t ID If W ft ft ffi 
mm • J£ % S §i ( K a 1 m a n f i 1 t e r ) # tfr ^ S M M M ffi 

¥• # m it ti- ( rls ) ft *f $g a ' & a ti *a #1 iff ^ b ' @ ip m 

m ± Sfc » fj« Ml X !# iff - 

(- > a hu g m 

y±x if lit - m fii #s & ir r M m ^ ta s$t mm " mm 
m « « « a a «r # s & m m m -n ^ > m m ?z i% m ij ^ > m *a 

^#(predictive maintenance)^^ • *g ft ft #T ' IS fcl ft £ 

5$ & «g ii isi 11 & ± ft /Jn . j. pj ffi m m m m n i& ± m m # ° £ 
•g# iff s m ii m ■ « m m m m & n m m s « a a £ #; n m m *n 
m m - mm^ mmmm m & m mm • 

jntisii ^' j & £ r« m. m 505731 $t • & ^ *$■ 91 10 
fj n 13 • z r m ^ 5: m m mm mm. j * *u ^ • -k- ^ s - s 
m * £ fig a i# if m a • ^ m m m m m ft • s » e& a m tc • n 
tts w ft m mnw-Tt • ^ s s 21 gs 0 ± s s 5^ m. m m * hk si - 

^ : b £ ^ m m m m m m m m m m n m t m m n m m - m 

tin m s in m m & ^ m n 286359 % - & ^ 85^ 9 

j=l 2 1 s • 2: r 1 i ip|i i t ft ^ ft X ffi i 5: 1 1 i i ^5 ffi j 



m m m • n ft m m n ■ (a) s m m m z m m m $e ; m 
mi m. m %t * n w m m • m & - m h ^ is m je s is # #i 
Br • =g ji • n'j n m # m (c) - n m m m m m m, z m. m m m s * 
4.5 ; 5g s ' ^ fr ^ se (d) > m m. ' m n & m (e) > n &m 
< d ) m m m m m m m & as 4> >l> *h ^ - ^ <k *®i ^ & m w mm ± 
m m r m - *s m m tts m is ; w (em *u ^ & & « it- 1» tH 
® * r£ a m m m • ^ & ism # « fi j± « • is m m tts m is m • 

5n H i f 5flJ H 6289735 M'^^S^ 9 0.^ 9 ^ 1. 8 0 > Z r ffl 

fi ©J # *f £ $ w p if % m r 15 fi j m n m - n & m m m & 
- m m m m u ± ^ m. mi m wj • % it m &m : $LZ m m m m * 

^. tH m m M m (critica] frequency) h% ft ■£ ±t jjg jjg ^ j5jf £ „ ^ 

bs « m m m m m m m w m & ng « tt s • m \>x m n m m m 

(neutral network)^ S f ^ || (expert s y st e m ) ^ W H ^ ia l\k 

H ° 

m ffi ' u ± ~w £q u iij m- w *p ^ m : ( i ) to m & m ±l m m 
m m m m ^ m ^ m • m w is n ^ v w m a ^ w m so ; (2) 
m m u -i? ^ m ^ ^iii eti Pi # 5> #f - s m n m m (off-nne > 
^ ^ v tif ; (3)i# it g ^ Ac i» of ^ n mm mm m n m & m n 
m • m 2r* it m 2: K m « ^ s « w » ^ ; <4)^e ^ ^ is m 
n m sb 5-> ' ti5 ^ »• w is n ^ « ^ & as a m • 

a itt - m k m ± at ^ ^ ' w ^ i? # n tb - a rt m n m ± 

( o n - 1 i n e ) * i!| • R nj |g fj U B. )\K U B W\ » i» 1^ # tff ^ ^ f£ • 

(H ) 11 n a ^ 

i ^ ± jfi f *p s m zfflM'^mmz m m & n m m - mm 
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m m m m m m m # m m % m r n & m ft m • 

* a w z m m m m w m m m x & m % m • a % m n m m m 

fin Z m m m ^ 5}|fr (order analysis) m P BTr ' 7 S S : a ) if f4 

& «z & g • -k ^ ffl m w m m m m. m z m m m m m m m m 
m = b ) m & m mm urn w • n % & m m m m m m m m m m m 
m > u%.m m m m z m & m n. • m n m # m # m m • c > h# £ 
it ft m m n m m ft m m m > n % st s # h ^ t$ 51 z m m m 
01 ■ & Ji m ®j ij-i & fp ^ $i- 5i m §^ - m ft m m m mum m & 
c s tft ) m m m ft m m m w m m m m # ft m • ?# si ^ # @ ^ 
if- 5i 5: m m m. m m w & mm ft m * m • a > -1? ^ « & g 

( K a 1 m a n f i ] t e r ) ft #t B ' M- % M M W) M gfE fP & 49 i§ sJl 

3ft \f n m a ^ m - m m m m m ft m m w m m m xftrnzm 

n m m IS # m • IffliSIKraodel base)^-^^?g^^ 
M ^ Pt ^ ft tff S « ' f# f J ffi HI *f II oJ 7± $fi _h (on - 1 ine)M 

rr w & « $ Pfi ^ t g » ^ ^ ; e ) fi m m e • -k. ^ ^ d > ^ 
m ^ ^ ffi m m m m m % z % mm m ~-x m m ft m • gg it b> 
« ^ m m m al. m m m m a z m m • & m 5t mmz m w n m m 
m ' & ^ m m n m *s it : f ) m m ft m ( g u i ) ^ e • n % & m 
e ) m m n m m s fF ^ ^ ^ n n m m m - m & n s « m m m 
m m -xm mzrnrn m > n * i^nsiiiTii a > > 
d ) » e ) ♦ f)Z#)m ' tx m m m m m m m m m z m m m m • m 
m - ^ m m n m m m. m m m tt m (adapt, ve ) - m ^ m w ^ w 
^' pj i^j «b ii ^ i/a » m m n m - 

* — m Wi • $n m sft ^ p id? & 'Wiiii/j^F^iiffi 
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(RLS)# ffi m g m ft m -^II^(Kaliitan filter)^ ¥\ m 

m " p< c p ' m mm 'h 2 ? 15 mm m ( rls ) # m m. m • -k <& i& m 
m m m m wt m m m m m m. > m m m m m m < mode 1 baso^ 
rls m m m # # m m > & m m m m m m r «r & » ± < on - 1 i ne > 

h if ift & M 2*5 P[I # t g s # • 

*t f ^i » rr jg @ s m ps # m m Tj m > n \% m n m m m. 

m Z 'M S£ Pi # fir (order analysis) & B W\ ' T ?U ^ SR : 

a ) a in m ^ ip$ is m z m m m m m m m ~m w ; b ) m m a > m 
3 i'j 2 m % • MRmtM m m # » *4 - & tr «n £ « 

# fi n ; c ) it mnmm m m z m m is m • ^ m ^ a>m a $9 
£ m % - m n m m n m nmrnm (stfd b# m it # m m n m m 
m & m > u % m mw m & m m z m. m m m m m & m m & m 
m m ; d ) m m & m a) mm m z m ^ fi= n m a m w, - m m # ^ 
b > 2: ii ir is mwifemm • fj- -i? ^ « & §t ® sjs ^ ^ ^ w • ^ 
m m m m m m k «r ^ «gi ± h if «j n ^ pt ^ tg m & m < e > w 
^ s d ) a » m t# 2. # ^ ^ m m m & m > @b ^ ^ m ' b ) m & £ 
2: 3» *4 ' #c fi 5t ss ^ 2: ti ffl '#u utt ii $i • \t $t m m n m m m • 
f ) fis » ^ fg e ) m i?Jc 2: ti $m n m m m ■ «n j±i y e e »e m m m 
m m # if m 2: p ir ^ ; -k ^ ^ ^ s ^ k w m n # ^ a > • d > « 
e ) « f ) • it m m w m m w m m z m m m m • iwj m > m & m 
e)zm m n m # m m m m tt w (adaptive) • #c ^ i«i «j ^ £ w ^ 
i«j w ti Kti ii ^ n w n m n m » 

S ^ - fi & ' £0 fu i£ 2: 10 $t # & ' i^^ill^d^^^M^^ 

( R L S ) ft tff ^ ^ ^ M ®! ( K a 1 m a n filter) ^> ^ • ^ ^ - 
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m m m 'h *f % m m (Ris)ft m • % % m m m m m m m. m m w 

m mm ' IffllllKmodel base )£ RLS 1 m W, -X ft tir ' 
£X Wr M M m #t Wi R "S $$i ± ( o n - 1 i n e ) M ft m £ M m Pit ^ it£ 
« ft A\i • 

t & 4 1 ■ m # m in i¥ m m m 2 m m n m m • ^ 4> 

*S 15] fa 3^ ft * *@ |5| 7C # • 

* m m r± m ji - a s m m m m m m ?xb m % m • $t ^ 
ffl $i si #• i£ m 2 m ?x ft ffi m mm ° m m2 m m m m % & m 
m m m m % m • m ■ nm^im * # m fit 5: ^ m & * ife?jpi 
t^(^o$ • it j* ) - m m m u t& mm • 

* ® £ #p «f m ® m m m # m m % m > mm mm ^ 
m j% m 2 m a m m • mmmmuRMmz. #j m & m m t : 

a ) » 14 si is $g b 1 • s ^ fi m m m m m m 2 m m m m m n m 
m he • r± - w si #ij 4« • jit m m m m^mm m m m mm * ft 
m m m m m - m ■<&. m i!iKDSP)t f - m !§ft^ • s 
4> - m m m ' m m m m m m w m m w -t m m 2. m m m m. ; 
% m m m m m ^ - % m n ib m m ^ n m m it ; » m he 
m a (dsp) > ^ m n m m m m m m % m m m. m m s 2 m 
14 • s st n «o ipi- m • 

b ) ^ £ it • ji a 2 ' • mmm 
zmmmmm. m mm m m m > & Rmmmw>mzm-&m 
14 • jijisiifs**^ • & — it m 4 > ii i'z n m m m m 
m m mm mm 2 mm = nt ^ wj 11 ^ mm2m±L > ^ ^ ^ 
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$m wl m m m z m m n m • 
omm m & m m n w m & m m m 3 • n % n- m m m m w m 

# m m m n z m m m. m • « it r « *4 us ^ a 1 m * so £ 
m m m m % fa & « & m - fr m m w ±l m w & (stfd 

H5 H If # tfr fa H UK tl ^- Fg # 5^ #r - ^ f# SI & #1- IH J£ H & 

5: ^ m m. m w «j # jg ^ # ffi « 14 ; 

d) -^^M^^(Kalman f i 1 t e r ) # f/r ^ S 4 M ffi M 1% M *4 

m n m m \ m m m z m m m m sus m m m m m m it m m a 
m wt ■ twi h# m m ti: m w si atm it # «f fn w- « # 

# trf 2: 5i #r is $ is s # est • n m m m m < m o a e 1 base) 
z & m & m m # a #? s as - » so is » #r jg a «r & & ± 

(on-line)Ilr^^i$ pg # fcg M # *p • fa g ^ g It 

$5 '■ m m m m m m m m ^ & & ± s tf m n m w<zm%& • 

e ) 8i *H #U if ^ B 5 - i i 1 /S ig ffl m $f fa ^ $M if n M SB 

^■s±i pj m % ik m m a m m • #j vr 2^ ^ as is fi 
wl m w u ° i± * m m z m m m * • ^ w « r& §s ^ v *f ^ 
s 4 51 9 m m z& mm m m m & m • le t=r ^ ^ » ^ m tt 
mm 2 m mtf-.z m m • f« m $t is ^ 2. #1 m n m m m ■ f 1= »s 
im wj *u if la ifi} ° M * • m if # Jif in ati 

(adaptive) • #c ^ |WJ «J ^ W ^ «J II IIS ^ « fl ft 
iff 0 

f ) m m it u (gui ) m m. 6 - n % & m m m n m m s 5 ^ m. z 
mmmnm • ® tti ^ s sje m so fa 1^ ^ n m zmm& 
m = i-ii #] 4 1 ■ m m m m ft m (gu \ )m m. 6 ^ uj f@ 
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a m m ( pc > gg m & ft m ( gu i ) UK ti m a • m at & pc ± 
m n 2 m m ft m # m > m 7 «r fF a i# if & -m m i±, mm > m 
m iff rj n m m & 11 sk w ffl io # iw a ^ ® ° ^ m • n 
& ^ m - g w i@ iiif^iAi^KMMi) • 
id Ht - $p _b. at 21 ^ m ' ^ s a m n mm a ) * d > >. e > * f ) 
£ t g ; 5i ii jx m fi 1 m m & m & s £ sb tg ' «r m m & 11 

IS # £ il ft ®>J 1H # 14 ' m m & m ± (on line)I^RI if 

(update) . & m m m m m m w m m 2mm m m • 

r± s — * ss 00 ^ ' w m m 2 m m as m > urnm m ^ zp 15 m 

W m ( R L S ) # Iff ^ B 4lZf^S-^^jt&S(Kalman filter)^ 
*t « H /Jn ¥ 3f It i£ ( RLS ) & ft Pi 

# 5> +Jf & fll ' ftl W fcl & ffi It i& ' IH « M- W i& S ft¥ *Pf S fa & 

m ± si m n m m 2 m as • 

* $ hj ^ r« p tff m m m m m # p i? ^ s • » ^ ^ 2^ m m is 

«f^:^^Pg^^tff(order a n a 1 y s i s ) HI P W ' S T" ?'J >^ ffi : 

a ) a pj ^ ^ m m m 2 m m m w, m n m m m ; 

b ) m m p m a) mm. m 2 m wt • eisa 2^ w hs m 2 m ^ # 
s *4 - ^ 12 h ^ a * m m = 

c ) 0-1- m ^i?- 111 ^ m m 2. m w m m • ^ « ^ ik a > m * m 2 m 
§ii - sfg ti nt m m tl m m m ( stft ) m m m w- m n w m 
m x a m ' ummm# m m m m2m m mm ^ mm 
ft m m n • 

d ) m m # m a > m a. m 2 m she ft ft ® a m • m m # b ) 
2 mm m mm mm m ' n ^ m s m m m i-> m • 
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\>x Ws- m m m & m k & & ± m $t ft & m m m # m a ft 

ft : 

e ) m p m d ) m n m % $. & m m m # m & ft m • se ^ ^ ^ b ) 
m it 5i £ « *4 > tic i@ 5t is 2: tn #j ^ n ipt • ft ja m 

#i pt is m ; ihi h# • *m *m #i itt# i^s m m t± ft (adaptive) - 
tic ^ pi ft m m ^ p «j £ *h ss m m t& m n m • 

f ) & m & m e ) m if z m m m n m m m • m ta 7 a js » ^ & 

SO fD # ^ ^ £ |# ir r «g £ ; 

3* "t" # m % &m mn & m a) * d > • e > - f ) • & m m m m 
m m m is m z m m m m • 

« Kb #y 4> ' &i nu m m m % m • ami /Jn *p # tt 

H & ( RLS ) # tlf m ftilS f # SR d ).£ -|? m » #1 
( K a 1 m a n f i 1 t e r ) # tff rife » il m Wk M S m 2. sS M S /Jn 2p ^ jH 
» r£ (RLS ) ffi |^ |i}t # ^ W K m , ft) ^ K ^ tt , |hj ^ m 

« it) p it 5pn r£ ^ ± is ffs m nm&z m • 

Ji # % m i f£ ^ ^ m *mmz.m m m. m m m % m 2. 

«E fl II 0 ^ 4« & S •• W *4 lii H5 ^ 8 1 n \% & 3S lii IX fl fj m §i 

fa s m % ■> mmmiLMm 2^^fegiigi«ii pj 

$j is ^ « f4 ; Bt ii it 5-> ffi m m m m ft m m. m 3 \% ^ ® s tft 
Hff mmfrffi m m w m z m % ft w > ^ & m i& m m rls ?m » s 
^ a 4 ^ # ^ fs- -jc & gg ^ rls tt » ffi > ^ ko ^0 m^m 5 
-K- ^ is ^ s si© m Tt fa ti «b *i M if 7c 21 m m n m m m • <ti 
is ^ m ( g u 1 ) m m. 6 -jt % u m ss ^ is «i ^ m m m m^m 
m m m mmm ^ mmm ° s ^ • ixii f# rr w > m mm 
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^ n m m in 4> • 

m m 2 m m h 5 11 . n % %\ m n m 2 m m- m n m 31 * > & 

l& Pf- ft ft IS 3! 23 ¥ ffl ^ 15 * fit > ffi 10 fit £ IS I.|2@ll 

m s tft & 5: w l m & fiftf m * f# as # pg # a 111 - itt « at fp 
p i? is m #n m 3 111 m 75 • 

♦a fit % » fg 4 111 # n m ^ ^ « $ m 4 m is m * f# «j pg # 
#g a n • & lit & » fF i# iff m m m m 51 m ^ • tt r m ^ mm 
m 5 m 2mm m m • & #1 m w 1$ ft ft- t • mm ^mm 2m 
m tif s # *f s ?# si &ti « $ tg * ft m m - m m m mm stft 
m 2 m m s w • h js » §bi ie a - m^&m m m w. n m m • 
n 6 in a m 7 111 % m m m i\ m 2 # m m m m. m • m s m m m 
m m it- m 2 m m m ^ 2 m • % 9 m % m m m it- m 2 m m m m 
m us « 

m s m * m m m m m m m w m - mm m m m m m m m m * 
mm ' m mm m m m m m * m m 2 m m » m m m «j m > m fl 
m m m m m m n 2 m ie r m it • ^ 0. nil it -® m ^ * ^ 03 2 m 
m pg • 

en ) ' a 75 m m ga sa 

i§ 1 11 m m mm^rn m 2 m -t- % m & m -n m 2 - m m m 2 m. 
m iffl = 

m 2 n % m & m %\ & m 2 ft m 15 m 2 & m ?x m m m 
m 3 m m m 1% m m 2 m 2 m %n m ft m 1-3 m 2 & m m m 11 
m 4 11 % m & m * m w 2 ft w -n m 2 & m ^ m m. m 
m 5 in m mi & m m 4 iu 2 * m m ft m -ft m 2 m m is m 111 
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m 6 in m % i mmmmmftmzmmm'Mmm 

i s i #> m m m ft m z m m m rv< a m ; r 

m 9 m % m m m ft m z m m m m m m m ° 

7t n- ft m n sue us m gg 0j : 

1 mmmwmw. 

2 4R £ if *4 ii tz: ^ b 

3 h# « si # w S] s us m m -x & m m m 

4 r m ®l m w > rls m m m g£ m 

5 m m n m mm 

6 mm ft m mm 
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i . - m r« #p is m m m m # m m % m - n % m n m w m. m z 

m m m ?A ft ffi ( o r d c r a n a 1 y s i s ) H & • y S Jg : 

a ) « 14 ^ ^ ^ s • g ^ ffl 5* ft iu m ffi m wl ffi z m m m ait m 
m m m m ; 

b ) m & m m m al m m - n m m m m m m m % m m m m m 
?m ' mrm m m m z m n n. » m n m&m* m m • 

c ) m m m ft ffi m n w m ft m m. m • n % $\ m n m m n m z 
m n m m > & m m m m m §>c m m m m m a* • w, n m m m 
m il m m m < stft > m m m ft ffi m n m m m m m # ft 
ffi • ix % m m # si je m mzm m m m m m m m ft m m 

d) f ftli^ (Kalman f i 1 t e r ) ft ffi £ ffi ' 5£ % £X W. Wl Wl 

m wl m m m m m w, ff m m a m m > m vx m m m m ft ffi m 
n m m m ft ffi z m n m mmm 0 m - m m m m m m 

(model base)Z-£R,m$.i$ffi m m ?X ft ffi & Wl > % M M 

m ffi at jl rj r± m ± ( 0 n - 1 i n e ) jg m w ^ m m m x m m ft 

e > m m n m m m • n % m d ) -\< r m m. m ft ffi m m m n m % 
z%m m m x m m ft m > m it b > m & m n m ±l mm mm 
ii.zmm ' fcm&mfezmmnmmm • f&mmnm 

f ) /H m ft \i i ( G U I ) ££ ffi • ^; ^ ^ « e ) it $50 iff ^ iff fl^JrSc 5l 

^ m n m asm ' m tb ^ « » ^ n m m m & n m zmm 
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§ ) m & m \% m % fr g£ b a )• - d ) > e ) - f ) 2. xjj m ' \x m m 

m w m m w m m z. m m m m • 
nu $ it 9 #j $e h m \ mzzi m > m 4> ^ & *si #i n? h s & 

II 'ft ft ( a d a p t i v e ) » flj ^ ID ft tK £ W ^ IH ft @l *M (IS f£ HI V $c 
41 '#0 if • 

-mm m m m m m m m # m m % m • g ^ ^ as 19 is m £ 

«^Pg##tlT(order a n a 1 y s i s ) Jfc B $T ' © : 

a ) « *4 &g us a > & 5^ jt i« m m m m 2. m m m m. m 
m mmwt > 

b ) ® & m m m a m m > g % & g & ?i m m m m m m m m 

ffi ' \X R ffi m 89: fS 51 «t £ '# 14 - It it IK ^ S # 35 =jaf ; 

c .) m m m a m m m us m & m m m » £ # it s # a ^ ft & £ 
1^ ii is m ' As &t 11 m m m m m mm m m • m n m m m 
m ir iffti ( stft) b# 0 iii # #f n m m m m m & 
m - \>x % m m # isi ^ # a j 51 m m m m m w & m m & m m 

d ) ii m m. z f ii m n m < rls j ^ ^- g b - .k ^ ^ « ^ si ®j 
m^mmmmmm > iniii (model baso^ rls 
it ^2 pi ^ ft m - ^ m m m m m m & «r s k ± ( o n - 1 1 n e > 
h if w =& « m m xn&frm = 

e > « isa if ^ 3 > n <% m d)-£ r m m ^ w ^ m m n m t# 

i: ^i fi m ' fcmft&fezwLmnmm m • # ^ ^ ^ m 



- I 6- 



/tp pnn » 

f ) m m ft m < gu i ) m m - om m n m m m fp m z 
m m m n m m m > m f±s n m t& m m m m m m m z & m 

g ) m % m % KSIfril a)> d)> e)< f)5: 5b tt ' M Bf 

m 15 & Sae m is fi £ p ffi m m • 
$n ^ if « * u in 3 ^ £ ^ m • s 41 ^ ^ m n m m e & m 

m ft Ift (adaptive) >^^|WJlft|g§£W^|5] «J II fi8 IS # H « $c 

fa n if • 

- m k #p tff t ^ii pg # ^ fifr ^ > ^ ^ ffl n m m mm z 

mm m 'X ft ffi (order a n a 1 y s i s ) £g |# Iff ' fifiT?!^ 6K : 

g ) * io @e si w ix m z jjs ijj pi ^ w li & m & ; 

h ) ^ a & m a > m » m z m ^ - m s m as w m m zm&m tt 

IS f4 - 1 S i 1^ 1 $ f 14 ; 

i ) it # @ m m m z m m is m • & m m a ) m m. m z m 
m ' m n m. m m m ±l m m & < stft ) m m m ft m m m m m 
m * K m > m m m # m m mzm m m m m w p m m 

5-> ffi 'M ^ ; 

j ) as. m m a > m m mi z m m it n m a m m > m u & m b > 

^IIMIIIIS ' fl£ fi 1 -N- ^ M ^ §1 « ^ 1^ # # #r > 
J^A # Tw7 P *Ff JS Ji. RT ^ ^ ± H if «J # « ^ pt ^ gg ft 5^ 
ft : 

k ) # en d ) ii & AT t# ^ # m m m * m m % m ■ ge ^ ^ @e b > 
ffimii. zm m > m m % wl m z mm n m m m • ft j$ ^ 



- 17- 



n m m m ; 

& he e ) ft ft & z m m m n m m m > m tts ^ m & m m 
m m m m m z m m m m = 

m ) m ~)i SIMSIIIr^i a ) * d ) • e ) • f ) • & |if H$ 31 W & 
M W IS ffi Z "# UTr IS W< • 

6 . $u it n f u ire in n 5 ii 5: >j & - & 4> m # gg e ) a II $51 #1 if 

J # IS S m M 1$ 69 ( a d a p t i v e ) • #c T< PJ |$ » W ^ |WJ ft & m m 

% m m mm n m • 

7 . - ii h #? #f m m m m m # w m ft m • m%mnm m is m it 

*g^re##*T(order a n a 1 y s i s ) H §£ iT T • jg T # : 

a ) a m m m m is m z m m m m m m m m m ; 

b ) m p m a ) m m mi z m %t > &&mm m m. m z ® £ m tt 

* #4 • jl 3i m » * $f *4 : 



c ).it 


m 




m & 


m m z 


£Sf li is m - fis » # as a ) m ji «i z m 




> 


m 


ff m 


m m m 


ai m m m ( stft ) b# m m ft m m m m m 


Pi 




ft 


m • 


& m m 


m it m m m m z m m hs m «j w m m 


ft 




m 


*4 ; 






d ) #c 






a 


) ffi A i 


9 £ IK S m A Ul ¥1 ' M W ^ 6SH b ) 


5: 




m 


'TP ^ 


is m # 


• n it ii it /Jn ^ 15 m n m < r l s ) 


ft 


«f 






io r« f+ 


«f s «i ± h ^- w m m m ?x m 


_H5L 












e ) m 




m 


d ) il 


n m m 


z&mmm&m&ft4fi>ffi'&&m b ) 




m 






m • « 


is 5t z m m pi iff ii 'Pi • itf&wkm 



n i§t m m 



- I s- 



f ) vs. m # m e ) m m n m m m w m z m m m n m m m - m tn 
n m m m m m m m # m m z m m m m = 

g ) n m tj m % ^mmn ^ m a > « d ) « e > ♦ r > • & i® m m 
m m m m m m z & m m m • 

8 . tin m m m m m m i m z -n m • n + g ^ e > z m m n m 

& Wk H il JK 14 ^(adaptive)- fiSc ^ I«I IS a W ^ [WJ ft & ftO M 



- 1 9- 




-20- 




- 21 - 



TJ 




I I I □ □ 1 1 

K 

^ Sn ffif S gt >v S 

o « 38 MB * S» MM 

w w » » S 8f 

m ^ w 3$ w 



- 22 - 




- 23 - 




■ HI 

IHSIf **• 

73=- ^ ttti ^ -w 



- 24 - 




- 25 - 




531 


4^ 








m 




iii 






M 


£f 


» 


S= 

m 


m 


is 




m 


m 


hi 











- 26 - 




- 27 - 




- 28 - 



